A field experiment was conducted at the Experimental Farm at Faculty of Agriculture, Ain Shams University (loam soil); to study herbigation managements for maximizing green beans crop productivity under drip irrigation system. Two application techniques were used for weed control with pre-emergence Pendimethalin herbicide (Stomp 50% EC), the first application technique was injection herbicide through drip irrigation systems (surface and sub-surface) with three concentrations (100%, 75% and 50%) of herbicide recommendation dose (1.7 L/ fed) using venture device, secondly by conventional spraying using knapsack sprayer and control without treatment.
INTRODUCTION
Weeds are major production problem in cultivation, especially in the most important elements (water and fertilizer, space, light) and for being the primary host for many diseases and agricultural pests, which affect the overall production, when the supply of any or all of these essentials is not adequate for the optimum growth of the crop and weed, interference or competition occurs. Considerable variation exists among species of crops and weeds in their competitive ability. A weed consider strong plant competitor, retards the growth of other plants growing in association with it. Strong competitors dominate because of faster and taller growth, early emergence and larger embryos.
As the weeds are causing big annual losses in crop yield and quality, combined with the costs of weed control which are the greatest in the world, thus world pesticide expenditures at the producer level totaled nearly $56 billion in between 2008 and 2012, expenditures on herbicides consistently accounted for the largest portion of total expenditures in all years Within the agricultural sector (approximately 45%), followed by expenditures on insecticides, fungicides, and other pesticides, respectively "U.S. Environmental Protection Agency, 2012". At Egypt weeds cause low economic outcome 20-30 % and it could reach 70 -80 % in some weak growing crops .
Herbigation, one of the most chemigation used by injecting the herbicides into water of irrigation systems, is a relatively recent development in weed control technology. Research findings have established a fact that some of the herbicides exhibit good activity by providing control of target weeds when applied through irrigation water and Shaimaa Elsayed, Abdel-Aziz, El-Bagoury and Moustafa AUJAS, Ain Shams Univ., Cairo, Egypt, Special Issue, 27(1), 2019 these agree with Lange et al. (1974) who found good control of grasses around the emitters when triflualin was applied through a trickle irrigation system usually don't move as a far in the soil as the irrigation water, the site of the weed in free area around the emitters is affected primarily by the degree of adsorption of the herbicide by the soil but is also affected by the concentration of the herbicide, the amount of water applied, and the length of the injection period. Also Burt (1999), Ahmed et al (2001) and Abdel-Aziz (2006) mentioned that chemical methods are considered more effective as a simple and quick method of weed control
The aims of the research 1. Weeds control with maximize the benefit of herbicides through injecting it into the modern pressurized irrigation systems with lower costs. 2. Save water and chemicals to increase the productivity of bean crop yield. 3. Improving the advantage part of using drip irrigation system in herbigation.
MATERIALS AND METHODS

1-Experimental site and crop
Field experiments were carried out in the Experimental Farm at Faculty of Agriculture, Ain Shams University.
2-Crop
Green Beans (Poulista-Phaseolus vulgaris) were planted at the mid of Feb., 2018 after soil preparation (Loam soil) by ploughing using chisel plow adding fertilizer Requirements According to Ministry of Agriculture and Land Reclamation.
3-Soil properties
Soil samples were taken from different depths of the soil to determine the physical and chemical properties of soil.
4-Water analysis
Water sample were taken from irrigation water source at faculty of Agriculture, Ain Shams University (Experiment location) to determine the chemical and hydro-physical properties. They are shown in Table ( 3). 
5-Irrigation system
Two irrigation systems were used:
-Surface drip irrigation.
-Sub-Surface drip irrigation.
-Irrigation system components Fig (1) .
 Injection unit a) Venture Injectors Device
Venture-type chemigation injectors are widely used due to their advantages: they do not require electric power and are cheap to operate. The correct characterization of these systems requires pressures to be correctly set at the inlet and outlet points in relation to main and injected solution flows. These analytical relationships, as described in the International Organization for Standardization's standard ISO 15873:2002. Manzano (2018).
-Venture Characterization:
¾ inch, with flow rate (45 l/ hr.). At pressure (inlet 2.5bar-outlet 2 bar). In the sub-surface drip irrigation system, laterals drip lines were buried at 10 cm depth from soil surface.
6-Irrigation requirement
Irrigation water requirement for Green Beans 
IR= [Etc (1+LR) x 4.2/Ea] x I …… (2)
Where: IR= applied irrigation requirement, m 3 /fed. irrig., LR= leaching requirement, % and Ea= application efficiency, % and I= irrigation intervals, days
7-Herbicide: Stomp® 50% EC
Stomp® 50% EC is an orange-yellow liquid Emulsive herbicide of the dinitroaniline type, whose active ingredient is pendimethalin. Stomp contains the inert components (50%); as petroleum solvents (naphthalene and ethylene dichloride).
Common Name: Pendimethalin
Chemical Name: n-(1-ethylpropyl)-3, 4-dimethyl-2,6 dinitrobenzenamine)
Chemical Family: Dinitroaniline
Structural formula
Recommendation dose: 1.7 L/ fed. The pre-harvest interval (PHI): 60 days.
Mode of Action:
A microtubule disruptor. (USEPA 1997b).
8-Weed control methods:
a-Herbigation: Stomp herbicide or (Pendmethline 50% EC) was applied at three dosage rates, which are 1.7, 1.28 and 0.85 l/fed represents (100, 75 and 50% of recommended rate) were applied with irrigation water by using venture device (¾ inch) through drip irrigation systems before cultivation. b-Conventional spraying Stomp herbicide or (Pendmethline 50% EC) at an application intensity of 1.7 L/fed.; the herbicide was applied 
9-Measurements and calculations
1-Irrigation systems evaluation a-Irrigation system efficiency (Ei) was calculated from the following formula according to Wu and Gtilin, 1975.
Ei = Ea x Eu ……… (3)
Where: Ea = Application efficiency, % Eu = Emission Uniformity, % Ea= (WDZ / DT)×100
Where: WDZ = Depth of water stored in the root zone, cm DT = Gross depth of applied water, cm
b-Distribution uniformity for trickle irrigation system was estimated as follows
Water distribution uniformity for trickle irrigation system was determined by selecting 16 emitters from each plot randomly. The flow rate of the emitters was measured. The emission uniformity was calculated according to Keller and Karameli (1975) .
Where: EU = field emission uniformity, %, Qn = average of the lowest (1/4) of the emitters flow rate, l/h, Qa = average of the all emitters flow rate, l/h and Qx = average of the highest (1/8) of emitters flow rate, l/h.
c-Emitter manufacture's coefficient of variation:
The manufactures coefficient of variation "CV" indicates to the variation in flow rate for a given emitter. It was calculated by measuring the flow rate from a sample of new emitters after ASAE, 2003 as follows:
Where:
q m= Average flow rate (l/h) S= Stander deviation of emitter flow rates at a reference pressure head.
2-Total yield productivity
Yield of green pods were picked manually to calculate the average total green pods yield/plant and strew yield/plant for each plot then weighed in kg. Total yield of green beans and strew was estimated in (kg per feddan).
Total yield/fed = Average weight pods/ plant × Number of plant/fed.
3-Quality of fruits  Vegetative growth parameters
A representative sample of 10 plants from each plot was randomly selected to record:
 pod quality parameters -Pods Length (cm). -Pods weight (g).
-
Pod thickness (mm).
4-Weed control evaluation
Weeds were collected from randomly selected areas (1m by 1m quadrate) within each plot at one and two month after sowing and biomass of weeds weighted to determine the total fresh weight, then calculated weed control efficiency using the formula suggested by Mani et al (1973) and expressed in percentage.
WCE% = ×100
10-Experiment layout and design
The experimental area of 162 m 2 was divided into two plots, the design used was split -split plot with three replications and control (without treatment -conventional spraying); the first part was designed for installing surface drip irrigation 81 m 2 and it was divided into 10 sub -plots (3x2.7 m for each), and the second part was designed for in- stalling the sub -surface drip irrigation and it was the same as shown in Fig. (1) . Table ( 4) showed that the average water application efficiency for both surface and sub-surface drip irrigation system was 96% increasing for subsurface drip by 4 % more than the application efficiency of surface drip irrigation system (92%), and the values of water distribution uniformity were 95% and 94% for sub-surface and surface drip irrigation systems, respectively. On the other hand, the highest value of total irrigation efficiency was 91% under sub-surface drip irrigation compared to 86.5% under surface drip irrigation system. This is may be due to the least percentage of water loss resulting from evaporation and deep percolation under sub-surface drip irrigation system. This compatible with that "the use of sub-surface drip irrigation (SSDI) systems may provide an improvement in irrigation water use efficiency. These systems apply irrigation water directly inside the ground instead of on the surface irrigation" Ayars et al 1999. 
RESULTS AND DISCUSSION
1-Irrigation system evaluation
2-Evaluation of the manufactures coefficient of variation "CV"
The resulted showed in table indicated to the coefficient of variation for a given emitter was 4.5% and it was Excellent according to ASAE, 2003. 
3-Effect of irrigation system
A-Effect of irrigation system on productivity and pod quality parameters
Data proved that the best productivity (pods and strew) kg/fed, and quality parameters of pods length (cm), pods weight (g) and pod thickness (mm) were achieved with Sub surface drip irrigation system. There was significant between subsurface and surface drip irrigation system as shown in Table ( 6). 
B-Effect of irrigation system on Vegetative growth parameters
Data showed in Table (7) shows significant increase of plant height (cm), number of leaves /plant and Area of leaves (cm 2 ) with sub surface drip irrigation system compared with surface drip irrigation system but there was no significant different between the two types of irrigation systems in plant diameter (mm). Means with the same letter are not significantly different.
C-Effect of irrigation system on weed control
Results showed in Table ( 8) expresses a significant increase on weed weight under surface drip irrigation system while the lowest weights were obtained by sub-surface drip irrigation system which achieved the highest values of weed control efficiency (82%). 
4-Effect of interaction between weed control techniques and herbicide concentration under drip irrigation systems on the following:
A-Productivity and pod quality parameters:
The data in Fig. (2) showed that the highest productivity of pods yield and straw yield were achieved under sub-surface drip irrigation with (7.8) and (2.1) ton/fed, respectively followed by surface drip irrigation under the same concentration (100% of the recommendation). Statistical analysis showed a significant different between application techniques. This is due to the high efficiency of the sub-surface irrigation system in inhibiting the growth of weeds in the critical period of the plant life, which lead to increased productivity of this system 
B-Effect of different herbicide concentrates injected through drip irrigation system on green beans pods yield and straw
The data in Figs. (3 and 4) showed that the highest productivity for pods and straw yield (ton/fed) were achieved under sub-surface drip irrigation with 100% of dosage rate (1.7l l/fed), followed 75% (of dosage rate (1.28 l/fed) where the mean difference between them was not significant for pods yield as shown in Table ( Means with the same letter are not significantly different.
B-Pods quality parameters
Statistical analysis showed that the perfect quality parameters of pods length (cm), pods weight (g) and pod thickness (mm) were achieved with (100%) of dosage rate (1.7l l/fed) of herbicide followed by (75%) of dosage rate (1.28 l/fed) under sub-surface drip irrigation system compared with surface drip irrigation system and spraying technique. Mean difference among them was significant as shown in Table ( Table ( 11) showed the impact of usage different concentration through injection with water irrigation and spraying techniques, the best growth parameters were achieved with (100%) of herbicide's concentration under sub surface irrigation system followed by (75%) for plant height (cm). And Vegetative growth increased significantly with (75%) in terms of area of leaves, diameter of plant, number of leaves/plant. This agreed with (Rankova et al 2009) who studied the efficiency of the soil systemic selective herbicide Pendimethalin (Stomp 33 EC). According to the obtained results, "Herbigation could be considered an efficient and ecologically sound approach for weed control in modern fruit production. There was no negative effect on both the vegetative growth and yielding and the soil microbial activity and successfully used for herbicide application". 
S-SD
C-Effect of interaction weed control techniques and herbicide concentration under drip irrigation systems on weeds control efficiency
The weed spread in the experimental field was showed the effect of the weed control technique (injection-conventional spraying) with 100% of dosage rate (1.7l l/fed) of herbicides under drip irrigation systems (surface and subsurface) on percentage of weed control efficiency as shown in Fig. (6) . The results show that the highest values of weed control efficiency (82%) with herbigation under sub-surface irrigation system and the lowest values of weed control efficiency with conventional spraying (25%), The results was obtained after the hoe weeding was calculated biomass of weeds was weighted to determine the total fresh weight, then calculated weed control efficiency. This agreed with (Ogg, 1986) the reduced eradication of weeds through sprayer application may be due to dilution of herbicide. In addition, wind distorts the water application pattern, causing the herbicide to the distributed unevenly; high evaporation increases the loss of herbicide.
5-Effect of herbicide concentration on weeds control efficiency:
The data in Table ( 12) showed that the lowest of weight of weeds after one and two month of treatment was achieved under sub-surface drip irrigation when the herbicide injected 100% of dosage rate (1.7l l/fed), followed by 75% of dosage rate (1.28 l/fed) under the same system, and the mean difference between them was not significant. Mans with the same letter are not significantly different.
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SUMMARY AND CONCOLUSION
Herbigation is an efficient process of applying an agricultural herbicides to the soil or plant surface with an irrigation system by injecting the herbicide into the irrigation water, Depending on the type of irrigation systems.
-Herbicides can be applied by injecting them into an irrigation system or conventional spraying technique Advantages and benefits of herbigation.
Harrison and skinner (1981) and Threadgill (1981) discussed the crop production management advantages can be summarized as follows:
-Provides uniform distribution of chemicals which injected with water. -Offers more flexibility in timing the herbicides application, especially when the field is too wet for a tractor or an aircraft is unavailable or too large spaces which don't allow hoe weeding. Increase herbicides activity and effectiveness for some compounds. Reduce the application cost in some situations. Reduce mechanical damage to plants caused by ground sprayer wheels or conventional spraying technique or hoe weeding. Reduce the risk of soil compaction caused by ground application methods.
The experiment was as follows
A field experiment was conducted at the Experimental Farm of the Faculty of Agriculture, Ain Shams University (loam soil), to study herbigation managements for maximizing beans crop productivity under drip irrigation system. Two application techniques were used for weed control (injection and Conventional spraying). Preemergence Pendimethalin herbicide (Stomp 50% EC) was applied through drip irrigation systems (surface and sub-surface) and Conventional spraying by using knapsack sprayer with three concentration (100%, 75% and 50%) of the recommendation (1.7 l/fed) and control without treatment. Results could be concluded as follows:
1. The average of water application efficiency for sub-drip irrigation system was 96% increasing by 4 % more than the water application efficiency of surface drip irrigation system (92%) and the values of water distribution uniformity were 95% and 94% for sub-surface and surface drip irrigation systems, respectively. 2. The highest productivity was achieved under sub-surface drip irrigation with 100% of dosage rate (1.7 l/fed), followed 75% of dosage rate (1.28 l/fed) and the mean difference between them was not significant. 3-The best effective control of weeds was subsurface drip irrigation when compared to surface-drip irrigation and conventional spraying using knapsack sprayer. 4. The best concentration of the herbicide is 75% of dosage rate because there was not significant difference between 100%.
The conclusion
1-The sub-surface drip irrigation system was able to maximize the effectiveness of herbicides injected through it with irrigation water.
2-Injected herbicides through sub-surface drip irrigation with 75% of dosage rate increased productivity, pods quality and vegetative growth parameters.
